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Background 
About 20% of Uganda territory is surface water from which 250,000m tons of fish 
is produced. In addition to fish exports which earned the country US$ 40m in 
1996, fish provides 50% of protein diet of the 20m people translating into a per 
capita consumption of 12kg. It is estimated that fishery related activities employ 
at least one million people. 
Mandate 
FIRI has the mandate "to promote, undertake and coordinate all aspects of 
research in fisheries, fish production systems and the water environment, 
aquaculture and socio-economics while conserving the natural resource 
base. 
Goal 
The goal of FIRI is to generate and transfer improved technologies and policy 
recommendations aimed at ensuring sustainable fish production and a healthy 
environment in which fish is produced. 
Objective 
Governed by its mandate and the sector/policy framework, FIRI'S objective in the 
agricultural modernization strategy is "to increase the quantity, quality and 
availability of technologies (information), policy advice (recommendations) and 
methods for the efficient and profitable use of fishery resources that also promote 
food security while conserving the water environment. 
Specific Objectives 
The specific objectives of FIRI are to: 
•	 Generate technology, and provide information and policy recommendations 
on fish and fish production systems; and, 
•	 Transfer technologies and policy recommendations generated to uptake 
pathways. 
Programmes 
The institute has three research programmes namely: 
•	 Limnology and Water Environment 
•	 Capture Fisheries 
•	 Aquaculture 
Socio-economic issues are addressed across programmes. 
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Post-harvest fisheries, once the fourth program at FIRI was elevated to institute 
(FOSRI) status, but maintained research linkages with the institute. 
Staff 
FIRRI had 102 NARO appointed staff (Annex I) including 21 research scientists, 
15 technicians and other support staff at various levels (boat crew, 
administration/accounts, library and junior staff). Staff changes are detailed in 
Annex I. 
Collaboration and Linkages 
FIRI collaborates with other NARO institutes and was especially involved in 
retaining working relationships with FOSRI (previously the post-harvest program 
under FIRI). Other collaborators included the Uganda Fisheries Department, 
several departments at Makerere University, the Directorate of Water 
Development (DWD), National Water and Sewage Cooperation (NWSC), the 
National Wetlands Program (NWP), and NGOs. International and regional 
collaborators included research institutions around Lake Victoria i.e. the Kenya 
Marine Fisheries Research Institute (KMFRI) in Kenya, and the Tanzania 
Fisheries Research Institute (TAFIRI). Collaboration on the international scene 
included the Universities of Waterloo, Florida, Wagenigen and Zurich on fish 
habitat and water quality studies; Boston, and Leiden on fish taxonomy, and 
several others involved with student exchanges and supervision of research 
topics. 
Funding 
The programmes at FIRI were financially supported by the government of 
Uganda, the World Bank, EU, GEF, IDRC and DFID. 
Programme Report 
Limnology and Water Environment 
Research Objectives 
The limnology and water environment research activities seek to understand the 
environmental basis of and constraints to fishery production. Research in the 
program generates information on the state and dynamics of the water 
environment and on its facilitation of and influence on fish productivity. 
Constraints addressed 
The main constraints addressed by research relate to: 
a) changes in physico-chemical features 
b) low productivity in some water bodies 
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~c) impact of wetland degradation on fish production and water quality 
d) water hyacinth infestation 
Research focus 
During the period under review activities focussed on: 
•	 The productivity of Lakes Victoria and Kyoga; 
•	 Capacity of wetlands to strip nutrients and pollutants from in-flowing water 
and their importance as interface fish habitats in lakes; and 
•	 Growth, control and other dynamics of water hyacinth and its ecological and 
socio-economic impacts on the water environment, fisheries resource and the 
lake-shore communities. 
Achievements 
Wetlands 
During the period under review, there were two main areas of activity in wetlands 
research. Analyses of data generated from fishing experiments over four years 
continued. Part of the focus was on defining seasonality of abundance in the 
Nile tilapia from lakeshore wetlands. In Lake Victoria, the characteristics of 
seasonality of the northern shores revealed four seasonal blocks (Table 1). 
Table 1. Seasonal characteristics influencing fish production of lakeshore 
wetlands in northern Lake Victoria 
Dec ­ March 15 
mid-season February 
month 
Water level (m) -0.015 
No. of rainy 6 
davs 
Mid-months 65.8 
rain (mm) 
Mean Min. 17.7 
Temp (OC) 
Av. Max. temp 30.4 
(DC) 
Sunshine 7.2 
duration (h) 
March 16 ­
June 
May 
0.162 
16 
166.8 
16.8 
26.6 
6.1 
July - Sept. 16 Sept. 16 - Nov. 
July October 
-0.064 0.066 
6 13 
75.8 112.4 
15.7 16.6 
26.1 27.3 
5.5 7.6 
The fishing experiments showed that in all wetland-dominated habitats, there 
was generally an increase in total fish biomass but this varied in the Nile tilapia in 
terms of sex and size of the fish. These experiments were coupled to ecotone 
studies in which lakeshore wetlands around Jinja were surveyed, mapped and 
various zones assessed for impact of degradative activities and options for 
sustainable management. 
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The various wetland zones identified were Kirinya west (0.5km2), Kirinya east 1 
Walukuba (1.0km2), Masese (0.5km2) and Bundubuli (0.9km2) which in terms of 
their potential buffering capacity support a catchment area of 42-48km2 . Point 
pollution sources, which could impact wetlands, were defined as including: food 
processing, fish processirig, taxonomy, sewage. Active polluting substances 
were identified as carbon, nitrogen and phosphorus while the most sufficient 
filtering wetland plant species were recognised as Cyperus papyrus (papyrus) 
and Phragmifes mauritianus (reeds) with sediment strata as another trap. 
However from the water flow characteristics through the wetland buffers, it is 
shown that the efficiency of filtration could be reduced because of limited contact 
with the plants. 
Water hyacinth research 
Water hyacinth mats on lake Kyoga were an isolated occurrence particularly 
along channels through papyrus dominated wetlands to landing sites. Significant 
mats of the weed still fringed Victoria Nile apparently resisting effective 
establishment of sufficient biological control weevil to have controlling impact. 
Mobile mats translocated from the Nile into Lake Kyoga were not a 
significant problem. Mobile water hyacinth in the collection bays of Lake Victoria 
had ceased vegetative reproduction by March 1998. 
The condition of the mats continued to decline under the increasing impact 
initiated by biological control weevils. The plants progressively lost buoyancy as 
the root system died and rotted away. The violent storms of September and 
early October caused water hyacinth in Thruston Bay, Hannington Bay and 
Waiya Bay to overturn and sink. Vast biomass of water hyacinth vanished. 
Research initiated to study the impact of sunken water hyacinth biomass on 
water quality, algal biomass, invertebrate diversity and abundance; as well as 
fish ecology stretched into the 1999/2000 financial year. Results of this 
fascinating research will be published elsewhere. 
Lake Productivity mechanisms 
Along with RV Ibis cruises, physical and chemical characterization of Lake 
Victoria was carried out in three zones; along Kenya-Uganda border to Bugaia 
islands, between Bugaia and Entebbe and, from Entebbe towards the Uganda 
and Tanzania border. A new instrument - the Seabird Profilar was for the first 
time used to measure automatically temperature, oxygen, conductivity and depth. 
In comparison to previous estimates, algal biomass stood at 30µgC-1 in inshore 
waters and 60µg L-1 at offshore stations, thus indicating a more productive 
environment of the shallower regions of the lake. Anoxic (i.e. 02 - depleted) 
conditions persisted in deeper (below 35m) water but was not as lakewide as in 
the previous reporting period and there were only localised pockets of anoxic 
conditions in inshore areas. In relation to the measurements, it was also the 
general observation over the period that water transparency (light climate) was 
reacting lower than previously reported even though lake mixing (March - April, 
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-September - October) and stratification (May July and November - January) 
remained the characteristic regimes. 
Similar experiments were carried out in the Kisoro minor lakes of western 
Uganda. In these studies, stakeholder concerns for the apparent low fish 
productivity of these lakes was the main focus of study. 
Results from these studies suggested that low temperatures (<20° C) in 
comparison to other lakes (Lake Victoria 24 - 26° C) could be the cause of 
surpressed growth rates in fishes from these lakes. Some observed 
environmental factors introduced a complex set of processes associated with the 
current low fish production. For example, in both lakes Chahafi and Mutanda, 
anoxia (lack of oxygen) was observed, with an overall dissolved oxygen level at 
only 2.0 mg. L -1. There was also considerable growth of water plants which 
could be associated with nutrient enrichment. With the stocked Mirror carp fish 
feeding habits, the re-suspended silt could be responsible for limiting light 
penetration and possible loss of some of the water plants which in turn could act 
as sediment stabilizers. Moreover, without a wetland buffer zone (poor farming 
practices were also observed with cultivated plots stretching up to the water 
mark) further impoverishment of water quality and the fisheries would be the 
outcome for those lakes 
Capture Fisheries 
Research Objectives 
The Capture Fisheries Programme aims at generating a knowledge base on fish 
stocks, the biology and ecology of different species with a view to providing 
recommendations and policy guidelines on sustainable exploitation patterns. 
Constraints addressed 
Key constraints addressed include: 
• Declining catches and fish species diversity 
• Inadequate information on fish stocks 
• Use of destructive fishing gears and methods 
• Fish production in the minor lakes of western Uganda 
Research Focus 
Effort was concentrated on: 
• Fish stock assessment in Lake Victoria 
• Lake Kyoga fisheries and the increasing importance of Mukene 
• Lake Wamala 
• The biology and ecology of Mukene, Nile tilapia, Brycinus and Haplochromis 
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Achievements 
Lake Victoria 
Lake Victoria Regional Fisheries Project (Phase II) 
Background 
During the past 30 years, Lake Victoria has experienced considerable ecological 
perturbations involving changes in the physical, chemical and biology character 
of the lake; and hence the fishery species composition and production dynamics. 
The lake, which was previously a multi-species fishery is currently, dominated by 
three species, the introduced Lates niloticus and Oreochromis niloticus and (the 
native Rastrineobola argentea). The last lakewide stock assessment survey was 
carried out in 1969/71 before the Nile perch upsurge. Therefore the central 
objective of the Lake Victoria Regional Fisheries Project is "to encourage 
cooperation between riparian states on fisheries matters, foster technical and 
scientific exchange and joint research as a prior condition to riparian fisheries 
management". Phase II of the project is intended to provide the knowledge base 
for the rational management of the fisheries of Lake Victoria in which Uganda is a 
major stakeholder. 
Constraints addressed by Lake Victoria Fisheries Research Project 
Phase II 
The key constraints addressed included: 
•	 Fish species composition and distribution 
•	 Fish stock abundance 
•	 Water quality 
•	 Social and economic impacts of the management strategies on groups 
dependent on the aquatic resources 
Research focus 
Effort by Lake Victoria Fisheries Research Project was concentrated on: 
•	 Bottom trawling on the various habitats to assess the fish species 
composition, their distribution and abundance 
•	 Experimental gill netting in the shallow waters where trawling is not possible 
to assess the fish species composition, their abundance and distribution 
•	 Collection of limnological information to assess the water quality and criteria 
of the lake 
•	 Social and economic impacts of the management strategies on groups 
dependent on the aquatic resource 
•	 Technology transfer through a stakeholders workshop 
•	 Regional exchange of information through workshops 
6 
Achievements 
Bottom trawling 
Monthly bottom trawling surveys were conducted in the various habitats of the 
lake covering waters 4-60m deep. The results of the surveys were: 
a) Fish species composition and distribution 
A total of 15 fish taxa belonging to 12 genera were recorded from the trawl hauls 
during the period July 1998 to June 1999. These were Aethiomastacembelus 
frenatus, Bagrus docmak, Barbus spp, Clarias gariepinus, Haplochromis spp, 
Labeo victorianus, Lates niloticus, Mormyrus kannume, Oreochromis 
leucostictus, O. niloticus, Protopterus aethiopicus, Synodontis afrofischeri, S. 
victoriae, Tilapia rendalli, T. zillii. Lates niloticus contributed 92.2% by weight 
followed by O. niloticus (5.6%) and the haplochromines (1.6%). Fish species 
decreased with increasing water depth. L. niloticus and other tilapiines were 
restricted to waters less than 20m deep. These results are continuously 
monitored with reference to the first survey. 
During the 1969/71 survey of Kudhongania and Cordone (1974), (i) more than 20 
genera (excluding the haplochromines) were recorded, (ii) the haplochromines 
contributed 83% by weight of the trawl catches while L. niloticus was less than 
0.1 % and (iii) the bulk of the fish biomass and the maximum species diversity 
was similarly recorded in the shallow (4-30m) waters of the lake. 
b) Fish stock abundance 
Preliminary results of the experimental bottom trawl survey on Lake Victoria 
during the period July 1998 to June 1999 show that the catch rates decreased 
with increasing water depth and that the bulk of the fish ichthyomass (93.5%) 
was concentrated in waters less than 30 deep down from 95.3% in 1997/98. The 
mean catch rates averaged 179.4 kg/hr-1 in this zone (4-30m), up from 129.9 
kg/hr-1 and the Nile perch (Lates niloticus) contributed 93%. During the 1969/71 I . 
survey the mean catch rates similarly decreased with increasing water depth; in 
waters less than 30m deep, the catch rates averaged 797 kg/hr-1, 83% of which 
was contributed by the haplochromine cichlids. 
Giff netting 
Experimental gill netting was carried out in the inshore waters of Lake Victoria 
central (Mpigi district) and Lake Victoria west (Mpigi, Masaka, Rakai and 
Kalangala districts) on monthly basis. The fish species retained included L. 
niloticus, O. niloticus, afrofischeri, Mormyrus kannume and Labeo victorianus. 
L. niloticus constituted the bulk (over 90% by weight) of the fish retained while M. 
kannume and L. victorianus were only encountered in the rocky areas in Lake 
Victoria west. In both areas the maximum catch of about 1kg/night ·1 was 
1998/99 recorded in the 50.8mm mesh nets, having dropped from about 2 kg/ 
nigh·1 in 1992/93 to less than 1 kgl night' in the 76.2mm mesh nets by 1995/96. 
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developed on Lake Victoria. Because of the previous little interest in the species, 
scientific information on R. argentea has been lacking. Now that the species is 
commercially important and its fishery is fast expanding on Lake Kyoga, it is 
necessary to understand its biology and ecology in order to manage its fishery. 
Therefore, during the period under review, this study aimed at determining basic 
biology and the fishery of the species on Lake Kyoga. Breeding periods, growth 
and size at first maturity were determined. The effect of fishing gears and 
methods that are used in the exploitation of the species were also investigated. 
Sampling was done mainly in the Bukungu / Muntu and the nearby' fishing 
grounds of lake Kyoga where fishermen based at Bukungu landing operate. 
Monthly samples were taken covering the whole year. 
The species breeds throughout the year showing two breeding peaks during the 
drier months of August and January. Least breeding was observed in the 
months of April to July. The L. Kyoga fishes however show a higher rate of 
breeding than on Lake Victoria. At anyone-time, adult population of mukene 
from Kyoga show at least 30% in breeding condition. The species in this lake 
grows to a much smaller adult size than elsewhere it occurs, Mean population 
size stood at 36,8mm SL. Both sexes show size at first maturity of 30mm SL, 
At the beginning of mukene fishery on lake Kyoga, fishermen employed scoop 
nets but some introduced the lampara net as on Lake Victoria, Because of the 
small adult size of the Kyoga populations, a 5mm mesh net was quickly replaced 
by a 3mm net. Although these small meshes may not be harmful to mukene 
itself, they capture many juveniles of non-target species such as tilapia and the 
Nile perch especially in closed bays and very close to the shores, It is 
recommended that fishing for mukene on this lake should not be allowed in 
closed bays and very close to the shores. 
Lake Wamala 
Lake Wamala is an important source of fish especially for Mubende district. Its 
area varies from 100 - 180km2 depending on the intensity of the rain or dry 
season. Fish catches, after increasing to a peak of 7100mt. in 1967 declined to 
less than 1000mt annually by the late 1990s. The maximum size of tilapia which 
is the most important fish species in the lake had decreased from 20cm TL in 
1970 to 15cm TL by 1990s. 
A survey carried out on the lake during 1998/99 indicated that a series of 
changes have occurred in the fisheries of the lake, since the EI-nino rains 
increased the volume of the lake. The depth increased from an average of 1.7m 
in 1996 to 4.4m in 1998/99. The maximum size of Nile tilapia has increased from 
20cm TL in 1996 to 24cmTL in 1998 and to 30cm TL in 1999. The model length 
class has increased from 13 - 15cm in 1996, to 19 - 21 cm in 1998 and to 22 - 24 
cm in 1999. The maximum size and model length classes of the other species 
also increased over the same period. 
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Fishermen have shifted from the use of smaller mesh sizes to larger ones; 2" in 
1996 to 2.5 and 3" in 1998 and to 3" and 3.5" in 1990. This is a positive 
development and fishermen should be encouraged to use larger ones too. 
However, there was a continued increase in the number of canoes with 
increased water beating devices like tycoons and sticks. 
There has been a reduction in the number of parasites per fish from 1.75 in 1998 
to 1.2 in 1999. 
With an increase in the human population around the lake we anticipate an 
increase in environmental degradation through the various human activities that 
take place. There is therefore need to protect the catchment area to help sustain 
the lake level through the protection of wetlands and riparian zones. Lastly it 
important to note that most of the above changes have occurred as a result of an 
environmental change i.e. the EI-nino rains of 1997. 
Kyoga minor lakes 
Fish species diversity in the major lakes especially lakes Victoria and Kyoga has 
drastically declined due to over-exploitation, introduction of new fish species 
especially the piscivorous Nile perch and degradation of the fish habitat. Studies 
of some satellite lakes in the Victoria and Kyoga Lake basins suggested that 
some of these lakes haboured endemic species which had been lost from the 
main lake. 
Seven of these lakes and the eastern end of the main Lake Kyoga adjacent to 
the minor lakes were surveyed for fish species diversity. A total of 68 fish 
species were recorded of which 41 were haplochromines. Almost all the native 
non cichlids which occurred in the main lakes (Victoria and Kyoga) before the 
Nile perch upsurge were recorded. Lakes Nawampasa, Gigati, Kawi, Agu and 
Nyaguo had the highest fish species and trophic diversity. The trophic diversity 
of haplochromines (based on Shannon Weavers Index) was highest in Lake 
Nawampasa (1.28), followed by Gigati (1.25), Kawi (1.18), Agu (0.8), Lemwa 
(0.81), Nyaguo (0.35) and was lowest in the main Lake Kyoga. 
Potential threats to these lakes were from collectors of ornamental fish species 
especially the haplochromines and possible spread of the predatory Nile perch 
and the obnoxious water weed (water hyacinth) which was already in the main 
Lake Kyoga and destruction of marginal macrophytes through harvesting of 
papyrus and reclamation for agriculture. 
The human population around these lakes harvested the fishes for food but the 
levels of exploitation were still low since the lakes were adjacent to main Lake 
Kyoga which was a major supply of fish. The ornamental fish dealers were 
encouraged to start captive breeding of the fish for export to reduce pressure on 
the lakes and demonstrations for breeding were set up at FIRI. Meetings and 
seminars were held with some of the communities living around the lakes 
sampled and the importance of fish species found in these lakes and the dangers 
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of destructive practices explained. Representatives of all taxa of fish caught from
 
the lakes were preserved, catalogued and stored in the FIRI Museum.
 
Some of these lakes like Nawampasa, Gigati, Kawi, Agu and Nyaguo could be
 
designated as conservation, area of species threatened in the main lakes. One
 
of the factors that prevented the spread of Nile perch into Kyoga Minor lakes
 
seems.to be the presence of extensive swamps around these lakes and the. low
 
oxygen levels that exist in these habitats. Clearing of swamps and vegetation
 
that separate Kyoga Minor lakes from the main lake should be avoided to prevent
 
Nile perch from spreading into the lakes.
 
Aquaculture Programme 
Background 
Given the fact that most of the capture fisheries are on the decline, aquaculture 
. development holds the key to increased fish production in Uganda. 
Research objectives 
To enhance fish production through fish farming and advise on the economic 
feasibility of various aquaculture systems. 
Constraints addressed 
Key constraints addressed included: 
• Siting and construction of ponds 
• Inadequate availability of quality fry 
• Extension advice 
Research focus 
Effort was concentrated on: 
• Diversification of farmed fish species 
• Evaluation of site suitability for already constructed ponds 
• Information of growth of fish in ponds 
• Production and distribution of fish fry 
• Development of culture systems for indigenous species 
• Potential for culture of new species 
Achievements 
A pond siting and construction farmers' guide was produced. In addition, training
 
of targeted farmers was carried out in collaboration with DFID counterparts.
 
Apart from extension advice to some outreach producers, Kajjansi continued to
 
supply farmers with fry from its production units, and provide on-farm advice.
 
Information was also generated on fish growth parameters in some of the
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stocked farmers' ponds. Other extension linkage activities included training, 
workshops and seminars for fish farmers and extension staff which were 
conducted at the station. Other major achievements during the period were: 
I 
•	 Increase in fry supply from the station from the previous 9,000 to about 
900,000 per year; 
•	 Six private fry producers were trained in fry production technologies and two 
of them have began supplying fish seed; 
•	 Studies to breed and farm three new fish species (Labeo victorianus - Ningu, I 
Bagrus docmak - Semutundu, and Oreochromis esculentus - Embogga)
 
were started and are in progress;
 
•	 Several technical specialised training were offered to farmers and extension I 
agents; 
•	 A number of assorted pieces of laboratory equipment and supplies were 
procured; 
•	 Two research officers registered for Ph.D and one for MSc programs 
•	 One technician went for a short specialised training in China; 
•	 Plans were initiated for the establishment of a modern fish hatchery. 
Observations: 
•	 Many ponds had been abandoned due to lack of harvesting net 
•	 Many farmers did not stock the right breed of fry 
•	 Many cases of stunted growth were reported 
•	 Many ponds had been constructed with no technical supervision 
•	 Many farmers did not have any idea of fish farming as a commercial venture 
•	 Ponds which were stocked with the right breed of fry from Kajjansi were 
sampled and there were indications of good growth 
•	 Ponds which were monitored included one stocked by Minister of State for 
Fisheries Han. F. Mukisa 
I ' 
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Post-harvest Fisheries 
Since its elevation to institute status, FIRRI continued to collaborate with FOSRI 
on several aspects of post harvest fisheries research. The 1998/99 research 
activities formulated under the previous programmes were carried out at Food 
Science and Technology Research Institute (FOSRI). These are due to limited 
specialised laboratory equipment, some of the analytical work was done at some 
of the collaborative institutions like Makerere University (specifically at Faculties 
of Science and Veterinary Medicine) and Uganda National Bureau of Standards 
(UNBS). 
Achievements 
•	 Determination of Nile perch - Lates niloticus shelf life stored at frozen 
temperatures 
This study conducted both at FOSRI and Makerere University laboratories, was 
designed to address one of the constraints in the export market. Since their 
inception, fish processing plants in Uganda have been inscribing undetermined 
shelf-life and storage conditions on packages intended for export, without 
previous related studies. In the determination of shelf life, several chemical 
spoilage indicators were monitored over a period of time and cross-checked with 
sensory evaluation to verify consumer acceptability level. Preliminary results 
indicated that Nile perch was acceptable up to 10month only when stored at _26 0 
C, contrary to the frequently quoted '18 months under _180 C' seen on processor 
packages destined for export. The study had not been concluded by the time of 
this review. 
•	 Establishing the effects of  seasonality and type of  fishing ground on the 
chemical composition of Nile perch (Lates niloticus) 
The study was similarly conducted as above. Its main objective was purely 
academic in nature although it had some relevance to several stakeholders with 
interest in establishing intervention measures to slow down spoilage during 
handling and processing of a fish species like Nile perch. The main constituents 
of fish namely, protein, lipid, moisture and ash were studied over a period of 12 
months. Fish from two fishing grounds i.e. one near the Tanzanian border 
supplying Kasensero landing site and the other one supplying Katosi landing site 
were regularly analysed for their chemical composition. Preliminary results 
indicated that type of fishing ground had an effect on the chemical composition of 
Nile perch. The study is yet to conclude. 
•	 Prediction of sanitation and cleaning costs in the fish processing plants 
This project funded by the United Kingdom (UK) Department of International 
Development (DFID) and jointly implemented by Mike Dillon Associates (UK) and 
FOSRI, sought to put a monetary tag on sanitation and cleaning in fish 
processing plants in view of the current market demands, globalisation and 
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liberalised economy. The Suspicion that fish processors were spending 
unjustifiable lots of money on sanitation and cleaning to meet the required 
national as well as international level of cleanliness, were confirmed. The money 
was spent towards the cost of detergents, disinfectants / sanitizers and the 
relevant application facilities. In most cases, the erroneous nation that high 
concentration of some items gave best results, was the main causative factor of 
needless expenditures. The study is yet to conclude its major findings and 
hopefully will develop software for the purpose of predicting costs. 
Socia-economics sub-programme 
Monthly trips were made to fish landing sites, fish markets and fish processing 
plants to assess the socia-economic impacts of the fishery. Results of these 
studies are reported separately. 
Marine Services 
Constraints addressed 
Suitable experimental fishing gear and marine operations 
Gears: There were various gears (gill nets, bottom trawlnets, frame/box trawl 
nets) constructed and made available for various research/fish experiments 
(stock assessment, fish biology etc). There were three bottom trawlnets, two 
box/frame nets and 3 fleets of gill nets used in Koki lakes, L. Wamala, L. 
Nabugabo, Kyoga minor lakes and also L. Victoria. 
Cruises: research vessel IBIS made a total of thirteen cruises on research 
activities. One of which was acoustics survey and two of which were jointly 
carried out between FAa, Directorate of Water Development and FIRI. The rest 
of the cruises involved Stock assessment, fish biology and limnology. Research 
vessel made 4 cruises when it broke down in Bugaia. These cruises were mainly 
done on limnology research activities. 
Achievements 
•	 Training in lifesaving at sea by STTA Gear Technologist 
•	 New design of trawl (frame trawl) adopted, designed by EU long-term 
technical assistant D.Tweddle 
•	 Multi-mesh gillnetting exercises adopted, designed by EU LTTA, D. Tweddle 
The following equipment/facilities were identified as key to improved 
marine services 
Radar, Iiferaft, tupline; combination tools (leatherman); Iifejackets; drydocking; 
raincoats, gumboots, sliding door and table for chartwork; repair to avoid 
leakages in the Nazarate (store) and berths; reassembling the campus; radio 
communication; echo sounder. 
15 
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Laboratory services 
Apart from routine technical services to the institute, FIRl technicians joined their 
colleagues from the other NARO institutes in Tororo for a workshop to define and 
agree on a good laboratory/field practices and information systems. In order to 
improve on laboratory services units were identified for development: 
• Repair, maintenance and fabrication 
• Audio-visual Aids/illustration 
• Safety 
• Quality control and quality assurance (QC & QA) 
Documentation 
• Training 
: 
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Limnological conditions, distribution and abundance of zooplankton and R. 
argentea and their trophic interactions in Lake Victoria 
Ndawula - Mwebaza L., PhD. Thesis, University of Vienna, Austria 
The diet, spatial-temporal distribution and abundance patterns of the pelagic cyprinid, 
Rastrineobola argentea (Pellegrin) and zooplankton were investigated in conjunction 
with Iimnological conditions in northern Lake Victoria, between September 1994 and 
October 1996. Samples were collected from the shallow inshore and deep open waters. 
Fish and zooplankton were sampled with a small mid-water trawl net of 5-mm stretch 
mesh size and a schindler trap respectively from the surface, mid-waters and near 
bottom vertical positions. Concomitant measurements of temperature, dissolved oxygen 
(DO), light attenuation, Secchi depths and chlorophyll-a were made. Water column 
structure exhibited seasonal alternation of thermal stratification (October - March) and 
mixing March-July), synchronous in inshore and offshore waters. Oxygen depletion (up 
to <1.0mg 0,1") was common in the hpolimnion during stratification in contrast with high 
DO throughout the water column during turnover. Vertical distribution of fish and 
zooplankton revealed higher concentrations above the oxcyline during stratification while 
a near homogenous dispersion occurred during mixing. 
Low zooplankton-high fish densities inshore contrasted with high zooplankton-low fish 
densities offshore. Low water transparency-high extinction coefficients inshore 
contrasted with high water transparency-low extinction coefficients offshore, 
Phylobiomass was nearly twice as high inshore compared to offshore. Zooplankton 
community was dominated by cyclopoid copepods, with minor proportions of diaptomids, 
cladocerans, rotifers etc. Higher, relative proportions of diaptomids and caldocerans, in 
the historical (1961) sample, however, prompted suggestions of long-term changes in 
zooplankton community structure. Most zooplankters attained highest numerical 
abundance during the annual turn over, (July), declining thereafter to lower levels in 
subsequent months. Zooplankton size distribution in December 1995 indicated lower 
relative abundance of large copepods inshore compared to offshore. 
While both copepods and cladocerans showed higher abundances (inshore) during July 
1996. Pelagic fish community was dominated by R.argentea and the three cohabiting 
taxa exhibited different seasonal patterns of abundance. R.argenta fed heavily on 
cyclopids with minor supplements from diaptomids and cladocerans. 
Proportions of diaptomids and cladocerans in the diet of historical (1966) and modern 
(December 1995) fish diet suggests substantial decline in their relative contributions. No 
major and consistent variations in diet composition were observed on different sampling 
dates, day and night samples of different vertical positions in the water column. 
Dominance of the diet by cyclopoids seemed to be largely due to their much greater 
pelagic abundance, higher species diversity and wide size range of food particles. 
Sustained prominence of cyclopoids in the environment may be partly explained by high 
productivity under warm tropical conditions where a taxon may be maintained at high 
concentrations despite heavy predation. 
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Tilapia, Oreochromis spp: Sex reversal and performance on alternative sources of 
protein. 
Mbahinzireki,G.B., PhD thesis, University of Florida 
Tilapias, (Oreochromis spp) have become increasingly important as cultured fish species 
worldwide. However, the problem of overpopulation in ponds caused by prolific 
breeding, is still a major constraint in the development of tilapia aquaculture in 
developing countries. The potential for improved yields through the use of controlled 
reproduction has provided an impetus for studies in monosex tilapia production. The 
current strategy is to emphasize production of male -only groups because they have 
faster growth than females. 
Production of monosex tilapia has been archived through the use of androgens to 
reverse the sex, hybridization between specific tilapia species, chromosomal 
manipulation and more recently, through the heat treatment of embryos and larvae. 
Experiments on breeding and nutrition were conducted in a re-circulating closed system. 
Water was pumped through a UV unit, abiofilter and a reservoir where it was heated 
before flowing into 32 L glass aquaria. The water temperature at 25+1.0° was regulated 
by an automatic thermostat control. 
Fish diet is the largest single expenditure in fish culture operations. Since the world 
fishmeal production is declining, alternative sources of proteins need to be identified. 
We evaluated performa.nce of tilapia on sources of proteins which are alternative to high 
cost fishmeal. Evaluations were performed on growth rate, feed utilization, digestibility 
survival and general conditions of the fish fed graded levels of animal and plant based 
products. 
To evaluate the success of heat treatment in producing sex reversal, one group of tilapia 
embryos was kept at 36+1.0° and control group was maintained at 231.0° +. Both 
groups were fed diets that had the fish meal component gradually replaced by product 
meal for 5 months. The heat treatment produced 74% males in comparison to the control 
group, which had 51 % males. With respect to growth, all the heat-treated tilapia 
performed better than the control during the first two months even at 0% fishmeal 
content in their diets. Males of each group did not differ significantly. We concluded that 
the heat treatment produced predominantly male offspring and enhanced utilization of 
animal by-product meal based diet. 
A set of experiments was performed to evaluate the use of cottonseed meal as a 
replacement for fishmeal. Good growth performance was obtained by feeding tilapia up 
to 50% cotton seed meal inclusion. At higher percentages the fish became stressed, 
had retarded growth, demonstrated mineral deficiency and showed 11 % mortality. 
These problems were associated with the presence of grossypol, a toxic compound 
which complexed with some of the minerals and accumulated in fish tissues. 
Reproductive parameters were not affected by the level of gossypol found in the 
formulated diets, although final conclusion can only be made after carrying out 
histological studies. 
Progeny test results performed on the heat-treated males showed that 15% of the males 
could have been sexually reversed from genotypic females to phenotypic males. 
However, none of those males gave 100% female progeny. suggesting that the sex in 
18 
this strain of tilapia is not determined by simple XY factors. The sex determining system 
could have been compromised if the tilapia strain used in the present study was a hybrid 
species. Although molecular markers suggested that is closely related to Nile tilapia 
(Oreochromis niloticus) , it is possible that in the past the Piketon tilapia strain was back­
crossed to species with a homogametic male system, such as Oreochromis aureus. 
The Trophic Structure and Diversity of Haplochromines among the Kyoga Minor
 
Lakes
 
Mbabazi Dismas, MSc. Thesis, Makerere University. 
Abstract 
Before the introduction and establishment of the Nile perch, Lates niloticus (L). Lakes 
Victoria and Kyoga had a diverse fish fauna, dominated by haplochromine cichlids. The 
haplochromines had evolved into many trophic groups which occupied virtually all trophic 
levels and contributed to the ecological efficiency of the lakes. Establishment of Nile perch 
in the main lakes was followed by a decline and in some cases complete disappearance of 
many haplochromine trophic groups. This is thought to have affected the efficiency of the 
ecosystem. This study examined the species composition and trophic diversity among 
haplochromines in Kyoga Minor lakes where Nile perch was not introduced and compared 
this with historical data from Lake Victoria. 
Six Kyoga Minor lakes and the main Lake Kyoga (Iyingo) were sampled. Forty-one 
haplochromine species were recorded in the Kyoga lake basin and only fourteen species 
were recorded from the main Lake Kyoga. Species and trophic diversity of haplochromines 
were highest in the Kyoga Minor lakes as compared to Lake Kyoga. 
The food materials ingested by haplochromines were algae (blue-green algae, green algae 
and yellow-green algae), fish eggs, detritus, fish remains, higher plant material, insects 
(Odonata, mayfly, Dipteran larvae and pupae), insect eggs, molluscs(gastropods and 
bivalves) and fish scales. Six trophic groups were recorded from the Kyoga Minor lakes as 
compared to only two trophic groups in the main lake. 
The study has also shown that haplochromines occupy most trophic levels in most of the 
minor lakes sampled and they therefore play an important role in conversion and flow of 
energy from one trophic level to another, thus a high trophic efficiency in those lakes. 
Most of the trophic groups of haplochromines which existed in the lakes Victoria and Kyoga 
prior to the Nile perch introductions and which are now believed to be depleted from these 
main lakes are present in the Kyoga Minor lakes. This may provide a picture about the 
trophic structure of haplochromines from Lake Kyoga before the Nile perch upsurge. 
Some Kyoga Minor lakes like Nawampasa, Gigati, Kawi and Agu should be designated as 
conservation areas of haplochromines and other species threatened by introduction of 
exotics. Clearing of swamps and vegetation that separate Kyoga Minor lakes from the 
main lake should be avoided to prevent the spread of Nile perch into these lakes. There is 
need for a more detailed study on the trophic ecology to include the other fishes in these 
lakes in order to answer the question of how energy is channeled through the different 
systems. 
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The biology. especially food of Yssichromis species (Pisces: cichlidae) in the 
northern part of Lake Victoria (Uganda) 
Ebong Ivan, MSc thesis, Makerere University 
Abstract 
Before the decline of the species flock of haplochroine cichlids of Lake Victoria following 
Nile perch upsurge, there were many co-existing haplochromines. Introduction of the 
Nile perch led to depletion of many of these haplochromines and other fish species in 
the lake. This was followed by major ecological changes in the lake. The impact of Nile 
perch predation on haplochromines differed for different haplochromine trophic groups. 
Yssichromis species consisting of Yssichromis fusiforms and Y. laparograma, pelagic 
zooplanktivorous haplochromis species were studied with the aim of determining the 
tropic role of the .species especially their food and feeding habits and other biological 
attributes like fecundity, length-weight relationship and condition factor. Studies were 
conducted in Bugaia, Buvuma Channel and Napoleon Gulf in the northern part of Lake 
Victoria. Yssichromis species were more abundant in the offshore waters. The food of 
Yssichromis species varied with the size of the fish. Juvenile Yssichromis spp fed 
exclusively on zooplantkon comprising of cyclopoid copepods (55%), Calanoid copepods 
(14%) and Cladocera (31%). The proportion of insect larvae and pupae (Chironomids 
and Chaoborids) ingested increased from 16% to 54% between 20 mm to 79 mm while 
that of zooplankton deceased from 100% to 37% between 20 mm to 79 mm standard 
'­ length. The main food items that Yssichromis species fed on in Buvuma channel were 
Chironomid larvae (23%) followed by Cyclopoid copepods (22%) Cladocerans (16%) 
and Calanoid copepods (15%). The relative importance of Chironomid larvae (37%) and 
Calanoid copepods (22%) was 'higher in Bugaia than in Buvuma channel while 
Cyclopoid copepods (10%) and Chironomid pupae (7%) were relatively less important in 
Bugaia. In Napoleon Gulf, fish caught from commercial fishery of Mukene fed on more 
Chaoborus larvae (34%) and Chironomid larvae (16%). 
Overall, Yssichromis species fed on more zooplankton in Buvuma (53%) followed by 
Bugaia (38%) and Napoleon Gulf (26%) while fish in Napoleon Gulf (56%) relatively fed 
on more insects followed by fish in Bugaia (55%) and Buvuma .channel (47%). 
Overall, the contribution of the major food categories to the diet of Yssichromis species 
were as follows' zooplantkon 48%, insects 45%, phytoplankton 6% and other materials 
1%. 
There was positive correlation between fecundity and standard length of Yssichromis 
fusiforis and Yssichromis laparograma according to the equations: 
F = 0.0205 SL 1758' and F = 0.8613 SL 0.8744 respectively. Equally, there was positive 
correlation between fecundity and body weight of Yssichromis fusiformis and 
Yssichromis lagarogramma according tot he equations: F = 8.9771 W =0.7274 and F 
=13.275 W 0.51  respectively. Yssichromis spp. spawn throughout the year with peaks in 
April-May and September. 
Length weight relationship is according to the equations W = 0.0005SL 2715 and W = 
0.00002 SL 2."6 for the male and female Yssichromis fusiformis respectively while W= 
0.0004 SL 2.814 and W = 0.00003 SL 2.852 for the female and male Yssichromis 
laparograma respectively. 
Yssichromis spp have a limited habitat overlap with R.argentea, and are insignificant as 
a target fish species for capture fishery. Yssichromis species which is currently the most 
abundant haplochromine in the pelagic habitat is feeding on zooplankton and insects 
thus playing a bridging role in the food web of the lake. Out of the primary products 
apparently channeled through the invertebrate loop (insects and Zooplankton). 
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.Yssichromis species are still not contributing to direct diversion of the primary products 
into fish. 
Population characteristics of O. esculentus in the Victoria and Kyoga lake basins 
Nagayi Kalule J. F., MSc thesis, Makerere University 
Abstract 
Oreochromis esculentus (Graham, 1929) is endemic to the Victoria and Kyoga lake 
basins. Not until the gill-nets introduction (1905 to 1916), O. esculentus was the most 
important commercial fish species but became very rare in the main water bodies of 
lakes Victoria and Kyoga. Some populations survived in some minor lakes in these 
basins which form valuable reservoirs. 
Data was collected in lakes Kachera, Kayanja, Mburo and Kayugi in the Victoria and 
lakes Lemwa and Kawi in the Kyoga lake basins from December 1997 to June 1999 
through experimental fishing and examination of commercial catches. The ecological 
aspects examined were: species composition, relative abundance, distribution and 
population structure and biological: condition factor, food, size at first maturity, sex ratio, 
and fecundity. The results were compared among lakes and the available historical data. 
O. esculentus were most abundant in Lake Mburo (33.5 %), followed by Kayanja (23.3 
%), and least in Lake Lemwa (1.5 %). A total of 1262 O. esculentus were examined. 
These were between 7.7-38.7 cmTL, but most of tthem were 16.0-20.9cm TL. Overall 
condition factor K was 1.79 ± 0.024. K was highest in Lake Kawi ± 0.03), followed 
by Kayugi (1.89 ± 0.05), Kachera, (1.85 ± 0.06), and lowest in Kayanja (1.51 ± 0.02). O. 
esculentus fed on phytoplankton. Cyanobacteria were the most important overall, 
however, Aulacosira was the most important in lakes Kayugi and In Lake Kayugi, 
50 % maturity stage was 20.5 cm TL, which was highest, followed by lakes Lemwa and 
Kachera 17.0 cm TL and the, overall sex ratio was M:F 1: 0.76. Absolute fecundity 
increased with size. Fecundity was lowest (157 eggs) in a fish of 14.6 cm TL and 
highest (1364 eggs) in a fish of 28.0 cm TL. 
Results from this study showed major differences in the population characteristics of 0. 
esculentus in the lakes examined. This information can form a useful basis on which 
lakes should be protected and which ones can be a source of 0. esculentus should 
stocking of other water bodies or even culture of the species become necessary. 
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